INTRODUCTION
Over the decades, there has been a notable increase in the placement of a retrievable inferior vena cava (IVC) filter for the prevention of pulmonary embolism. With increased use of IVC filters and prolonged in-dwelling times, filter-related complications have also increased (1) . Considering the adverse events of indwelling IVC filter placement, the U.S. Food and Drug Administration (FDA) issued a general warning about filter fracture, migration, embolization and IVC perforation, in addition to the long-term risk of lower limb deep vein thrombosis (DVT) (2) .
Most filter fractures and fragment embolizations were clinically asymptomatic and were identified incidentally (3). However, a fracture is a serious device failure due to the potentially fatal complications, which include strut embolization to heart leading to pulmonary embolism, arrhythmia, or cardiac perforation (4).
To our knowledge, till date there have been no reports on fractured filter fragment embolization to the liver, in Celect IVC filters (Cook, Bloomington, IN, USA).
This report presents a case of fractured Celect IVC filter and strut embolization to the liver. Additionally, we present the possible reasons for such events. This study was approved by the Institutional Review Board, and the requirement for informed consent was waived.
CASE REPORT
A 35-year-old man presented with a 1-week history of right upper quadrant abdominal pain. The pain had commenced subsequent to a fall face-down, and hitting his chest on the ground. (Fig. 1B) . The renal veins and IVC were patent, and no intraluminal thrombus was identified. However, a linear density was noted in the right hepatic lobe extending to the lower anterior chest wall (Fig. 1C) . Axial view of the chest CT showed a missing filter strut (Fig. 1D) . Despite the embolization of the fractured strut into the liver, no fluid collection or fatty infiltration in the perihepatic space was observed.
Under general anesthesia, the lower anterior chest wall was surgically exposed. The surgeons removed a linear 3.5-cm sized metallic structure that was anchored in the liver and extended to the lower anterior chest wall (Fig. 1E ). This structure was identified as the missing IVC filter strut. There was improvement in the abdominal pain, and the patient was discharged the following day. The patient was scheduled to retrieving the fractured filter in IVC, but was lost to follow-up. Other possible factors which result in filter fracture include metal fatigue due to repetitive flexion of the strut from strenuous physical activity, strain from the Valsalva maneuver or respiratory motion (8) .
DISCUSSION
We assume that filter fracture and embolization in our patient were due to trauma and Valsalva. Additionally, the stress from trauma could have altered the shape of the filter, and the internal and external pressures of the IVC. Despite the presence of the filter, the IVC tends to decrease in size and increase in pressure during Valsalva (9) . We hypothesized that the fractured fragment prolapsed into the hepatic vein, and that the pain was exacerbated by respiratory motion. Ganguli et al. (10) have previously reported that stress of labor in a pregnant patient resulted in a suprarenal recovery filter fracture and fragment embolization to the liver.
The optimal management of fractured and embolized struts of an IVC filter is unclear, due to the low incidence of this complication. However, these incidents are underestimated because they are typically asymptomatic, especially with the newer filters. We suggest a conservative approach with close observation would be effective, especially in patients whose IVC filter has been stressed due to strenuous physical activity.
To summarize our study, we report a symptomatic filter fracture of a newly introduced Celect IVC filter, and embolization to the liver. Despite the very low fracture rate of the Celect IVC filter, it is not free of symptomatic fracture and embolization events.
Although this case did not result in a life-threatening event, potential catastrophes associated with the use of the Celect filter still exist. It is therefore necessary to prevent IVC filter patients from being lost to follow-up, and they should be vigilantly monotored after trauma or strenuous physical activity.
